Study of the synergistic effects of all-transretinoic acid and C-phycocyanin on the growth and apoptosis of A549 cells.
In the present study, we investigated the effects of the combination of all-transretinoic acid (ATRA) and natural nontoxic C-phycocyanin (C-PC) on the growth of A549 lung cancer cells in vitro and in vivo. Furthermore, the anticancer mechanism of the drug combination was revealed. Results showed both C-PC and ATRA could inhibit the growth of A549 cells in vivo. The combination of ATRA+C-PC could yield a higher inhibition rate. C-PC exerted a major effect on the proliferation of human embryo lung cells, but ATRA at a high concentration exerted an inhibitory effect. In addition, ATRA+C-PC could decrease the CDK4 mRNA level, but upregulated caspase-3 protein expression and induced cell apoptosis. A mouse model with tumor was constructed by a subcutaneous injection to the left axilla of nu nude (NU/NU) mice. Compared with the control group, the tumor weight was decreased in the single-drug treatment group and was the lowest in the combination group. C-PC+ATRA could upregulate tumor necrosis factor levels and downregulate Bcl-2 expression and the cyclin D1 gene in the tumor. C-PC could promote T cells' activities and spleen weight, but a single use of ATRA exerted an opposite effect. The dosage of ATRA could be reduced when combined with C-PC to reduce the toxic side-effects. In summary, the antitumor effects of the C-PC+ATRA combination were more significant than a single drug in vivo and in vitro.